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(57)Abstract 

PURPOSE: To obtain at low cost the title polymer for, e.g., 
adhesives by polymerizing a cationically polymerizable monomer 
including isobutylene in an inert solvent using a catalyst made up of 
a specific metal halide and an initiator combined with chain transfer 
agent. 

CONSTITUTION: The objective polymer can be obtained by 
polymerizing a cationically polymerizable monomer including 
isobutylene in an inert solvent (e.g.. methylene chloride) using a 
catalytic system, a combination of (A) a metal halide of formula 
SnX4 (X is halogen) or formula TiX4 (e.g., titanium tetrachloride) 
with (B) an initiator combined with chain transfer agent consisting of 
an aromatic compound having substituent, of the formula [Y is 
halogen, RCOO (R is monovalent organic group) or RO; R1 is H; R2 
is H or (substituted) monovalent hydrocarbon group] [e g-, p-bis 
(chloromethyl)durene]. 
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English Translation of JP 02-36204 A 
* NOTICES * 

1. This document has been translated by computer using translation software, PAT Transer 
V7 produced by Cross Language Inc. So the translation may not reflect the original 

precisely, 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated: 



Claims 

® It is chemical agent having aromatic ring as chain transfer agent and the initiator on 
cation polymerizable monomers containing isobutylene are polymerized in inactive solvent 
using catalyst t3rpe comprising chain transfer agent and metal halide and initiator, and 
producing isobutylene polymer having functionality end, and on the aromatic ring, follows 
radical [, here, as for Y, halogen atom or RCOO - basis or RO - basis (R shows organic group) of 
1 value.] As for Rl, hydrogen atom, R2 show hydrogen atom or substitution or hydrocarbon 
group of 1 value of non- substitution ]. 

As metal halide a compound to have is used as ^ substituent and to mention above, SnX4 
or TiX4 (X shows halogen atom here.) A manufacturing process of an isobutylene polymer 
having the functionality end including using 

(D Chain transfer agent and initiator is a general formula 

[Z in an expression shows lower alkyl groups or halogen atom.] As for Y, same for the above ]. 
A method as claimed in claim Clause 1 that is the compound which it appears, and is 
presented. 

(3) A method as claimed in claim Clause 2 that is at least a kind that chain transfer agent 
and initiator was chosen as than a group of p- screw (chloromethyl) -7^0. U>, p- screw 
(methoxymethyl) y^zLU> and p- screw (ace toxy methyl) y^zLU>. 

® A method as claimed in claim Clause 1 that uses SnC14 or TiC14 as metal haKde. 

A detailed description of the invention field of industrial apphcation 

The present invention is related to a manufacturing process of an isobutylene polymer 
having the functionality end. More particularly, if cationic polymerization can place the 
cation polymerizable monomers that the present invention contains isobutylene, it is done in 
case , by what is reacted in the presence of chain transfer agent and particular initiator and 
metal haUde, radical having halogen atom or functionality is related to a method to produce 
polymer containing the isobutylene polymer which there is in molecular end at high content. 

Conventional technology and the problems 

It makes a polymer having the functionality bases such as hydroxy group uses the 
functionality basis as the molecule end, and form bond between polymer, and it is succeeded 
in getting hardening. Such a polymer is referred to as ^^U'JrU y ^^y^^)^—, is used as 
bonding adhesive, a sealing component, coating agent. Polyether having hydroxy group or 
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polyester can be given for a representative example of *J i7 /J? U V— on the molecule 

end, these polymers use polyisocyanate chemical agent, and can be succeeded in getting 
hardening. 

The end functionality polymer which uses polyisobutylene as main chain is suggested 
recently (U.S. Patent No. 4276394 specification). Polyisobutylene can be superior to 
electrical characteristics such as resistance to climate, electrical characteristics or dielectric 
characteristics, and gas barrier characteristics originally , as for the, therefore, such end 
functionaUty polyisobutylene, a thing used for new field of appUcation of seed is expected. 

In U.S. Patent No. 4276394 specification, as for the end functionality isobutylene polymer, 
chain transfer agent and initiator and that is produced isobutylene in an existence bottom of 
catalyst by a method as referred to as inifer method making do cationic polymerization be 
disclosed , in doing so, what can be used as by inifer method as chain transfer agent and 
initiator and catalyst various kinds of chemical agent is mentioned again. However, actually 
chain transfer agent and initiator is limited to the chemical agent which can produce chemical 
agent ("the third grade carbocation generation compound is said as follows) which can 
produce the third grade carbocation which the aromatic ring which is the carbocation which is 
stable couples, the stable carbon positive ion which seem to be 1,4- bis (a * chloroisopropyl) 
benzene concretely (p- DCC" is said as follows). Polymerization reaction type of isobutylene 
of a case with the use of p- DCC is shown as chain transfer agent and initiator as follows. 

In addition, only BC13 which is the Lewis acid which, as a practical matter, is mUd in side 
reaction (cycUzation reaction) which produces indanyl radical as shown in the next formula 
when strong Lewis acid is used as catalyst is had, and end functionahty falHng according to 
the method as claimed in the United States Patent specification is used as catalyst. 

However, as for the third grade carbocation generation compound used as chain transfer 
agent and initiator, there is a difficulty for acquisition. As for the chemical agent as shown 
in the next formula which was substituted for hydrogen atom in aromatic ring in methyl 
group to avoid side reaction such as the above in particular, acquisition is extremely difficult. 

If the first grade - the second grade carbocation which aromatic ring couples is the third 
grade carbocation and there is not, it is done, and it is considerably believed with the 
carbocation which is stable. The compound which M is done, and can produce the first 
grade • the second grade carbocation, chemical agent (for example, C1CH2C6H4CH2C1) which 
can produce the first grade carbocation in particular are cheap, and acquisition is easy. In 
addition, for example, the chemical agent which can produce carbocation coupling the 
aromatic ring which hydrogen atom in aromatic ring is substituted for to avoid side reaction, 
acquisition is easy for chemical agent shown in the next formula. 

Thus, if the compound which can produce the first grade * the second grade carbocation 
which aromatic ring couples can be used as chain transfer agent and initiator, it is usefiil at 
aU. 

However, according to the study of a person of present invention, it became clear that 
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polymerization reaction was not worse to polymerize in isobutylene in the presence of chain 
transfer agent (for example, C1CH2C6H4CH2C1) and the initiator which produced such a 
carbocation and BC13 either. 

It is an object of this invention is to provide a method the compound which can produce the 
first grade - the second grade carbocation which aromatic ring couples is used as chain 
transfer agent and initiator, and to polymerize isobutylene. 

Means to solve problems 

If the present invention polymerizes in a kind or solvent of higher than two kinds chosen 
cation polymerizable monomers containing isobutylene as than group comprising chlorinated 
hydrocarbon chemical agent and n* hexane using catalyst type comprising chain transfer 
agent and metal halide and initiator, and isobutylene polymer having functionality end is 
produced, it is hit, it is chemical agent having aromatic ring as chain transfer agent and the 
initiator, and it is follows radical on the aromatic ring 

[here, Y shows halogen atom or the RCOO ; basis or the RO ■ basis (R, organic group of 1 
value). .] that hydrogen atom, R2 show hydrogen atom or substitution or hydrocarbon group 
of 1 value of non-substitution as for Rl 

As metal halide a compound ("an aromatic ring- compound" is said as follows) to have is used 
as S: substituent and to mention above, SnX4 or TiX4 (X shows halogen atom here.) A 
manufacturing process of an isobutylene polymer having the functionality end including 
using is concerned with. 

In instant specification, is not limited with cation polymerizable monomers containing 
isobutylene by principal monomer comprising isobutylene chisels, monomer substituted for 
50 % by weight (it is written down with merely r%j as follows) following of isobutylene in the 
cation polymerizable monomers which can do isobutylene and copolymerization is meant. 

For example, for the cation polymerizable monomers which isobutylene and 
inter-polymerization can be made, olefin, conjugated dienes of carbon number 3-12, vinyl 
ether, aromatic vinyl compound, vinylsilane, allylsilane are given. Olefin and conjugated 
dienes of carbon number 3-12 are preferable in these. 

For the isobutylene and an operative example of the inter-polymerization cation 
polymerizable monomers which can do , for example, propylene, one - butene, two • butene, 
two • carbinyl -1 - butene, three - carbinyl -1 - butene, pentene, four - carbinyl -1 - pentene, 
hexene, vinylcyclohexane, butadiene, isoprene, cyclopentadiene, methyl vinyl ether, ethyl 
vinyl ether, isobutyl vinyl ether, styrene, a - methylstyrene, dimethylstyrene, 
monochlorostyrene, dichlorostyrene, 8 - pinene, indene, vinyl trichlorosilane, vinyl carbinyl 
dichlorosilane, vinyl dimethyl chlorosilane, vinyl dimethyl methoxy silane, 
vinyltrimethylsilane, divinyl dichlorosilane, divinyl dimethoxy silane, divinyl dimethylsilane, 
1,3- 1,1,3,3- divinyl - tetramethyldisiloxane, trivinyl methylsilane, tetravinylsilane, 
allyltrichlorosilane, allyl carbinyl dichlorosilane, allyl dimethyl chlorosilane, allyl dimethyl 
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methoxy silane, allyltrimethylsilane, diallyl dichlorosilane, diallyl dimethoxy silane, diallyl 
dimethylsilane, y * methacryloyloxy propyl trimethoxysilane, 
Y • methacryloyloxy propyl carbinyl dimethoxy silane is given. Of these, propylene, one • 
butene, two • butene, styrerie, butadiene, isoprene, cyclopentadiene are preferred. 
Independent, isobutylene and inter-polymerization cation polymerizable monomers one kind 
which can do may use these together with isobutylene, and it may be used together in higher 
than two kinds. 

The chemical agent which is the halogen atom which Y coupled by the present invention in 
the first grade or the second grade carbon atom of benzylic position in parenchyma for an 
example of the aromatic ring compound which is chain transfer agent and used initiator, 
RCOO - radical or RO - radical (here, R, organic group of 1 value) is given. For an operative 
example of R, substitution or hydrocarbon group of Cl -10 of non* substitution is preferable, 
and an alkyl group of Cl -3 depends, and preferred, methyl group is the most desirable. In 
addition, when R2 in a general formula (I) is hydrocarbon group of 1 value, hydrocarbon group 
of Cl -10 is preferable and an alkyl group of Cl -3 depends and is desirable, and methyl group 
is the most desirable. For aromatic ring comprising an aromatic ring compound to apply to 
the present invention, even a thing formed by condensation reaction is preferable, and even a 
thing of non-condensed system is preferable. For example, benzene ring, naphthalene ring, 
anthracene ring, phenanthrene ring, pyrene ring are nominated for an operative example of 
such an aromatic ring, of course can be used biphenyl which there is aromatic ring more than 
2, Ph - (CH2) 1- Ph radical (l-lO Ph, phenyl group, 1, integers), PhOPh. 

Normal 1*6 are preferable, and, on these aromatic ring, the basis expressed in the general 
formula (I) had better substitute for 2-5 . Furthermore, on these aromatic ring, aliphatic 
hydrocarbon group and hydroxy group of normal chain of carbon number 1-20 and (or) 
branching, ether group, radical having functional group such as vinyl group and halogen atom 
may be substituted for. 

For example, for an operative example of chain transfer agent and the initiator, Y is the 
same for the above in [above compounds A - J. Lower alkyl groups or halogen atom is 
preferable, and Z shows methyl group. .] that n shows an integer of 0 or 1*5 

Is given equal f)^, compound C is preferred in this. 

If, in above compounds A - J, it is shown to that operative example of a preferred compound, 
it is as follows. 

These compounds are ingredients used as chain transfer agent and initiator, and molecular 
weight of a polymer provided by the use quantity can be controlled. According to the present 
invention, around 0.01-20% are preferable, and above compounds had better be usually used 
at the rate of around 0.1*10% as against cation polymerizable monomers containing 
isobutylene. 

In addition, metal hahde used in the present invention is a compound expressed in general 
formula SnX4 or TiX4 (same for the above as for X). SnC14 in particular and TiC14 are 
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preferred in this. 

As for the quantity of use of the metal haUde, around 0.1-10 times are preferable for number 
of moles of chain transfer agent and initiator, and around 2-5 times are preferable. 

In the present invention, for example, chloro-methane, chloroform, carbon tet, chloroethane, 
dichlorome thane, 1,1- dichloroethane, 1,2- dichloroethane, 1,1,1* trichloroe thane, 1,1,2- 
trichloroethane, 1,1,2,2- tetra chloroethane, chlorinated hydrocarbon chemical agent such as 
tetrachloroethylene or n- hexane is used as polymerization solvent. Or these mix a kind 
more than two kinds alone, and it can be used. If the process of the present invention is 
performed, when it is done in case, while even batch method adding the back monomer which 
taught one container solvent, chain transfer agent and initiator, a catalytic substance (metal 
halide) is preferable, and teaching solvent, monomer, chain transfer agent and initiator, 
catalyst (metal halide) in the system which there is serially, it is reacted, even continuous 
process taken out is more preferable. 

In the process of the present invention, 10 or more around -130 degrees Celsius are 
preferable, and preferably, for polymerization temperature, it had better be assumed -20 or 
more around -80 degrees Celsius, dimension is usually desirable for polymerization time for 
0.5-60, and it is dimension for 1-30 minutes. In addition, for monomer concentration in 
polymerization, around 0.1-8 mol/1 are preferable, and around 0.5-5 mol/1 are preferable. 

In the present invention, a stop of polymerization reaction of the cation polymerizable 
monomers is not limited in particular, a conventional favorite trick can be applied both. 
According to the present invention, it is preferable to stop polymerization reaction by addition 
of alcohols such as methanol in particular. 

An effect of the invention 

In the process of the present invention, the chemical agent which can produce the first grade 
- the second grade carbocation which aromatic ring used as chain transfer agent and initiator 
couples is cheap, and it is the chemical agent which is easy to be obtained, and metal halide is 
compared with BC13 again, it is cheap. Thus, according to the present invention, polymer of 
isobutylene can be got with low cost very much. 

In addition, it is what chain transfer agent and initiator having the aromatic ring which 
hydrogen atom in aromatic ring is substituted for according to the process of the present 
invention can be used as, and end functionaUty can get high isobutylene polymer with low 
cost easily. 

Halogen atom or ester or isobutylene polymer content having the functionality end based on 
alkoxy content is high, and, according to the process of the present invention, small polymer 
of molecular weight distribution can be provided. 

An example is advocated in lower than example, and the present invention is clarified still 
more. 
Example 1 

A feather for agitation, three-way stop-cock, a vacuum line are installed in autoclave made 
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by resist pressure glass of 11, and it is dehumidified because polymerization vessel is heated 
to vacuum at 100 degrees Celsius in spite of being a spread coating in a vacuum line for one 
hour, three-way stop-cock was used after cooling to room temperature, and it was returned to 
normal pressure with nitrogen. 

While carrying away nitrogen from one side of three-way stop -cock afterwards, a syringe was 
used, and dichloromethane 290ml that were polymerization solvent dehumidified by calcium 
hydride processing were introduced into autoclave. Furthermore, dichloromethane solution 
of 50ml that made p- screw (chloromethyl) y^iL U > 10 millimeters mol dissolve was added. 

After the isobutylene which was spin-dried by passing the column which baryta was filled 
with next connected the product made in needle valve resist pressure glass liquefied gas thief 
tube which 40g entered belonging to in three-way stop-cock, digestion does container body in 
dry ice - acetone bath of -70 degrees Celsius, while agitating polymerization container interior, 
it was cooled for one hour After cooling, after having made the inside subatmospheric 
pressure by a vacuum line, opened needle valve, and isobutylene was introduced into 
polymerization vessel fi-om a product made in resist pressure glass liquefied gas thief tube. 
Return continues being cooled in normal pressure more afterwards in an agitation bottom for 
one hour by carrjring away nitrogen firom one side of three-way stop-cock, polymerization 
vessel was cooled to -35 degrees Celsius. 

It makes a syringe is used, and titanium tetrachloride 40 millimeters mol is added firom 
three-way stop-cock next, and begin polymerization, polymerization was stopped by adding 
cooled methanol in lower than -40 degrees Celsius beforehand at a point in time that passed 
for 30. 

A polymerization container is returned to room temperature, and removal does drawing, 
isobutylene of unreacting, dichloromethane and methanol in eggplant pattern flask with 
reaction mixture after stopping polymerization, till it becomes neutral after dissolution in n- 
hexane of 400ml in the polymer which stayed, flush of this solution was repeated. This n- 
hexane solution is concentrated to 80ml afterwards, it made separate a polymer for deposition 
by pouring this concentrated solution into acetone of 11. 

In this way it makes n- hexane of 400ml dissolve a provided polymer again, it is 
dehumidified with an anhydrous magnesium sulfate, and ,■ is spent, because reduced 
pressure removal did n- hexane, isobutylene polymer was got. 

Hardness of resonance signal of the proton which yield was calculated than yield of a 
provided polymer, and belonged to each configuration by IH-NMR (300MHz) law in end 
configuration by GPC method in , ■ n and ■ w/ ■ n again was demanded by measurement, 
a thing compared with. The results of the tests are shown in the following table 2. 

Example 2 to 6 

Polymer is produced with example 1 similarly except that a measuring scale falls generally, 
and a kind and quantity of chain transfer agent and initiator and a catalytic substance were 
changed as shown in follows table 1, it was evaluated. The results of the tests are shown in 
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the following table 2. 
Example 7-12 

A measuring scale falls generally, and dichloromethane 1,1- which is polymerization solvent 
are changed in dichloroethane, polymer is produced with example 1 similarly except that a 
kind and quantity of chain transfer agent and initiator and catalyst were changed as shown in 
follows table 3, it was evaluated. The results of the tests are shown in the following table 4. 

It is good and but, as is apparent from table 2 and a result of table 4, molecular weight of a 
polymer of the present invention provided under conditions of the above is aimed at 
neighborhood and distribution being small in molecular end of the polymer in setting ■ n, it 
is high, and what is introduced into is understood. 

In addition, an indanyl frame lowering end functionalization factor in a case with the use of 
1/ > 5^ ^ 37** which ArH of the phenyl group which is a nucleus of chain transfer agent and 
initiator was substituted for entirely by methyl group does not do vice -life at all. 

In addition, manufacture of functionality end polymer the functional group which chain 
transfer agent and initiator has by control of polymerization condition precedent is just 
included in polymer end or have RO radical in end is possible. 
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